Alterations of spontaneous quantal transmitter release at the mammalian neuromuscular junction induced by divalent and trivalent ions.
The present studies have demonstrated that Ca and Sr have a similar ability to support the release of spontaneous quanta of transmitter at the rat neuromuscular junction. The foreign ions Co, Pb, Zn and La have also been shown to support spontaneous release, although the time course of the increase in miniature end-plate potentials (m.e.p.p.s) caused by these ions is much slower than that caused by Ca and Sr. However, Sr, Co, Pb and Zn were unable to sustain m.e.p.p.s for prolonged periods. High extracellular K (10--15 mM) inhibited the steady state m.e.p.p. frequency in Ca and Sr concentrations above 1 mM, and also delayed the m.e.p.p. frequency increase induced by 1 mM Pb. It is suggested that K ions directly inhibit divalent ion entry into the nerve terminal.